Crayfish motor nerve terminal's response to serotonin examined by intracellular microelectrode.
Measurements of resting potential and action potential in presynaptic branches of the excitatory motor axon to the crayfish opener muscle were made with intracellular microelectrodes during application of serotonin (10(-9)-10(-3) M). A 5-min exposure to 10(-6) M serotonin produced enhancement of excitatory junction potentials (EJPs) lasting about 1 h. The membrane potential of the presynaptic terminal was depolarized by about 5 mV; the depolarization subsided within 1/2 h. Concomitant reduction in amplitude of the presynaptic action potential, not accompanied by spike broadening, was observed. The presynaptic depolarization, and the enhancement of EJPs, were dependent on the presence of extracellular sodium but not extracellular calcium. A possible mechanism for serotonin's effect involves initial entry of sodium into the nerve terminal, with consequent increased availability of intracellular calcium. The subsequent long-lasting phase of EJP enhancement may result from an additional effect on the metabolism of the nerve terminal.